is M Hei 6-3A9855 
Laid-open Publi~t«» Wo. He*. 

IOU30 1 t^nple 33 techno io g y for 

This sample relate, driver circuit and a TFT for a 

. tft for a peripheral driver ci 
pro ducino ^ ^^^^ for , pixel ln an active matrix 

etching element to P ^ M has been know, tor an 

act ive natrix type Hi" for each Pixal and a 

in wh ich a Trr for « - ^ ^ 

„ to be provided on a peripheral _ oub8 « ate ) 

t ho earn, substrate (in particular, a 9« 

£OCTed "I tn Tay-tc oonfi 9 u— " the =~ ^ 
is well known. A ay" 0 " 

schematicaVVy snown in Fiq. 3(A)- 
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l003 " fia »ration oa .ho»n in WO- 3, required 

In the configuration ^ ^ 

^eoter^tics dl«e, :»-£- - ^ periphMal driver 

~ anrf a TFT whxch is neeucu 
pixel portxon and cg of the TFT needed on 

*i rt As the characteristics 
circuit portion. as * of£ _state currents are 

. He ^ixpi portion, a characters _ ixel 
the pix. i e reL ention 3-n a pxxel, 
. , is rC quired to enharr.e charge re . ^ 

_ SM 11_- — 7 — ^^--^ assing a 

whereas high mobUxty ^ fftr ^ 
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w hereaa high n.cb.ixty »- - ^ ^ for ^ TrT 

B „ te ...rents are not r^u.r ed O 

rf „n the peripheral rtrxver circuit v 
nM ded on the p _ estate current are 

and a capability °*. P""" 9 " ^ 



required- 
[0032] 



, .. of a TFT naturally differ, between the p*«l 
The shape of « eircu it portion. The Trr to 

por tion and the peripheral d~«r crrcu.t p 



„ oixel portion has a channel °* ^ 

be provided on the pixel P ordeE o£ n0 u» 

to 20 « — - " Tot. - U>e — 

• j«-h of the order oi -lvj 
and a channel width of 4 „u. ra X driver circuit 

£ot th „ *, «. ~ provided » the *. 
portion, the chann^ xen, rt is of ^ ^ 

- ltM - * " n0e ° f f 1SU W according, the T~ *.- 

perioral driver cxrcu, P^ ^ ^ ^ ^ th „ ^pneral 
» width because it is "^"""^ ^ c£ currents. .« 

— — p t; i.p « ^l. - ~ — 

conp.^ to the TFT on the p«. 
retention in the pixel. 

10033) of „ be prided on the 

„ ■„„. 3 ,., 8 »ov, 0 a *»• J 3 (B) , Terence 

peroral *-er -7^;;^^ whM e width is * 

10 ^ Which »ean- rcptosetrt source/drain re,lon B . 

pm) . Reference nu»er-l. 31. BOOl/d rain contacts (on 

. * -<a 35 represent sourr^^ 
20 end reference nw-r.1. a«. ^ . reference 

^ ; -^^^-° v,B ^^n^^^ ; «-^^ M "~ 

numeral 32 represent* a channel 



tho gate electrode 3f> 
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100361 -chemotically shown 

A production recess ot this ex-P- «~ 
, ,„ri» 1. the left-hand part shows a 

TFT to he provided on the P*~ l * R oilioon „«. 

ohowe a TFT for th. peripheral 
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V 



10 



^. . of 10 00 A as a base ril» on o 

fiLm .7 is formed Hi thxcl— o- ^ ^ ^ou, 

WotratB 41 tnrouqn * spatter metno 
glass substratR 41 t iepr esentcd by reference 

^im (constituting the parts J-epr 
sil iccn fxlm (con ^ 

serais -43-4.) is *o~d * * ^' , R hours . Tll .n, 

cry6 talli 2 ed h y annealin, at 000 donees ^ 
, „ OB i8 C8 rrieri out to form an active y 

1801 M re 8p c=i fi c.XXv. ,eti„ !.»«. .«« ««. «~ 

th . pixel represented by ciicuit ^ente* 

l.yere for th. I« the perlpa.x-1 dn» 

hy reference numerela 46-46 are «o»-. 
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Abstract 



PURPOSE To accurately form a contact hole in source/drain regions in a location close to a channel 
forming region by a method wherein substantially triangular insulated matter c osely ^connected to an 
insulation layer in a gate electrode side surface is provided, whereby a contact location for the 

CONST^ insulated matter 22 closely connected to an insulation layer 16 

h^pteetoctodtf 15 side surface is provided, whereby a contact location for the source/dra^ regions 
17 19 is specified. For example, an Al film formed by a sputter method is patterned to form the gate 
electrode 15 and the surface is anode-oxidized to form the oxide layer 16. Next impunt.es are 'doped 
onto a crystalline silicon film 13 by an ion implantation method and the source/dram regions _17 19 are 
self-adjustably formed to form a silicon oxide film 20 by a sputter method. Next, anisotropic dry-etching 
is performed to leave the silicon oxide 22 formed in substantially a tnangular form. 
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B- 

[H#3I2] £&wc % >f<i httW47*5 

>^ ntB^ssoT^s^tsttnt-ra^wwa. 

B. 



MM5] ^7Xl«±i:fi»oiBh7>^^ 

V-^««&tf 30 
[0 0 0 1] 

[»JIJ:©«H#in TFT 

J; 5 feT FT *Wfl L&WfMBfcWr *• 
[0 0 0 2] 

iftsnfcWictFT mtth?>?x*) *wbt 40 

*. BJ6 (A) fc*V>T> 6 1^7XIST*D, C 
05^7^Sfi6 l±fcT»©*flS3£**6 2 (2 0 0 0 

>ffi« 6 3, 6 5 * .*>WMtW* 6 4 fciWRI* 



0, (T^7rX) SfcttttJfctt 

[0 0 0 3] *UTJStt)i±lCtty-f h*6ftKS:«^ 
£>&fc3£SSsffi6 6*1*1 0 0 0 AgKcOJP^T^lS^nT 

K J:«3T»«anfcBlfls*J> 6 8 aw* 2 0 0 0 ASS 

3**»T?JMtSn. y— X/F-f W««7 0, 7 It 
y-f bSS6 7^<Da>$# h*— ;W 2jW£«3*1T 
V^. B6 (A) IC*3V>T, W hiffi6 7^®a>^ 

^b*-;v7-2tt. tsnrti9«ftdv^M:¥iN« cw&y 

—X/ H W >«ffi 7 0,71 £f^— YfB±lcaa:V4 
[0 0 0 4] M 5 (A) i^-rwigi^ T^^^^AcD 

S6 7mH<OK{b«)B6 8<£>JP$7 3 ICfcoT, S£S 
<&»fc*:7-fev b*Vf h«*fc»flS"t?**jft*«»lfc"C* 
Kfls*li6 8«:»flGU&flHc*V^-y— X 

[0 0 0 5] IsfrVUtfib* «IRlCtt3Rie«©lt«l3&«* 
-C, V-VFW>fi«6 3, 6 5£^*JW£ 
««« 6 4 i ©«IH4, Kfb^® 6 8 <Dt%i$\ZMX>TZ> 

[0 0 0 6] V-VHH>g«6 3, 6 5^ 

»<t&*& 6 6 £©JHfi*«M>lca b* 
— ^Wjass^xy^^snTU*^. *r*t* 70, 

ftfi-vt) t;V S ITT F T ©tttt*flMffl§:*ttT 

[0 0 0 7] — y-X/KW>«*^©3>*^. 
h SB £ ^ v *)V&&m& 6 4 £ CDRfJCOEfB 7 4 #f**v> 

&f8JJg<hfe&„ *9^L«, 1 0 cmftH±Ofl7^Sfii: 
#UT, 6 0 0SgS©|»fflS^iin^^>t. JSc/img^ 

3>. ' 
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(3) 

3 

[0 0 0 8] Zt>\Z&7t, Mifi©y-VHW>iM 

(1) V-X/KW-OS^con^^^b*:"-;^^ 

(2) (1) ^■atTa^^h^-^ttBft? 1 ^ 
*;p»dMMtSE< IC»dSTSfc^©T?» y-X/ F W 

[0 0 0 9] *fc, ±E (1) (2) fc«-J\*5&B 
6 (A) fc?ift-rTFT©BI«*««T««Jtt'UT, ■ 

6 (b) 5 tammm F T«^^nT^I). 

^©TFTH 06 (A) ©TFTtii^7M^ 
KcfcoT* S^I6 8^MU ^(DM«I6 8 \Z 

t&s* u*u zommrcu* y— x/fw>«* 

7 0,71 t y-f h*S 6 7 £tf»ffcttB 6 8 <Dfr*ft 

6 8©j^$^<Tn«<fcV>CDT^§^ Kft:M6'8 
[0 0 10] 

fcBB&*Hfeb. V-X/ H W h 

)v&^**)vw&mmzm^&mzTEmzm&&z> 

[0 0 11] 

^T^o 7;V5=9A*±fl6#i-r*y-f FBB1 5co 
^HtC^T;W^n3.-AOK^Pl 6*t»**tlT^ 

3§) 2 2jWBW&*VT;feD, £0>»»»2 2(aoTV 
-X/FW>S«17, 19^:112 3, 2 4t03 

RttHu R4b3£XR 2 0 &jfiRUft:& SE:*I»!t::JI;& 40 
tt£ftSXyf>^ (mW.33$\&M$l&)lZJLy^>tf 

[0 0 12] C®«K=ftflHft0!fittb2 2 ©tfttWfc 
So 2 509^*2 0 0 0 A—2 0 0 0 0 AfiflEtf- iKW 



4MM*6~3 4 9 8 5 5 

^of«^fttSo 2 5-c^-r^ffi^fi<ix 

*KfCtt* 2 2cDCt€:^MI^"ri:5«ca»Hft^tt 
[0 0 13] *&Hifc«-rTFTT?Hu F*ffi« 

■anT*M\ y^h««ic«»bTiaM2 2«Kit 

[0014] 

MRM -OttlBlJ 01IC*^Sfi«(OTFTcD«B5 
;kfflTFTTN6*)P* y— */FW>««*PS¥* 

•#&«Vi*Ctt>T#*. #*JB«©TFttt, 

^^®<DlM*lcaite>tlSTFT^5aipIttfcfiJffla 

[0 0 15] *3SJS«fc:feV>TWU £Rl lil/T^7 
XS^SfflV^. $«7XSfil 1-h.lcTflWl 2t 
l/TIMK«»K*2 0 0 0 AOJ¥SfcX/V^&fc«fco 

-omm-*. ^«rfc#»jra*Ri 3^xvcvd 
^tc<toTi o o o AoffS'io&iirrs. 

[0 0 16] offfc, #iS^*K13^Sft$^ 
ttftttaBRfT*. JSUfcHu 6 0 0B, 2 4^KcO 

-r:>af*ffft^, BttBRRfcRXU*:. «ttSB« 
£14, y-X/FW>B«t^'*;W»*iWK:3W» 

[0017] -?€\zy-t htmmttzzmik&mmi 4 

£1 0 0 0 ACDJVairX/Xty^ttlC^oTAR-fd. £ 

oRftagR 1 4 ojomi mm^^> <« x.ist eo 

S) tMfcSffl^&^XvCVDttfcW*©^* 
<fcVi. ^fcy-Y F«Btft«>7JW5^AR*6 0 0 
0-8 0 0 OA, **16«Ttt6 0 0 0 A©J?$fc:j£R 
tSo c©T>l^~9ARtett«**0. 1-2 

50 »^Cfcfe<0v »*i^JHt<D^U»-f F, 3i*t*R 
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(4) 



$J§B¥6-3 4 9 8 5 5 



[0 0 18] ^tC, 7J^Z^Al$:/^-^>^l 
fcK4b!»Jl 1 6 «r»ja£-r«. LOlWIMfctt, S5K#- 

i-5 %#£tifcx^w>^u 3-— ;v»«»t»Trff ofco 

2 6^2 0 0 0AT»D, £(DJP££fUffiUT&©^#& 
tt^:t>i£AX©K:*5^T, *7-fey hy-T hflt«&» 

c^ut, hi (a) \z7ttm#i&n2>. io 
[0019] &\zNM<Dmm>M&tittz>tt#><D*m®i 

&JgJI1£3£*§Bi 1 3 \Z H-tf >^tS. £<0"H,' y-f h 

;wc«fc **>©■?%> <fcv>. ^fc^fticDJu«ilCci:5 ! bcD*c% a? 
<fcv>. U*>U *^«6 (MX. 121. 2 am©«*HB lc<fc 

■fc*LT*fflT*s. ft^c cons, Pitt^^wws 

7,19 £^Y*JWBJ*»* 1 8 ttD#®ti> iMMfeB 

i 6 j: o fc^**;wMt«* i swcv? h \stc&m\z 

[0 0 2 01 *lCKft;^K2 0^6 00 OAomZVl 30 
R*tfefcbT«» ZAy^SOlSlCTEOSiKUt* 

x, ki (b) \zfRT&oi5i]&w£fc2>o z.n\*nm<o 
■wizj^xaatr*, 

[0 0 2 1] &»0DR I E&t£<fc&g>&ftF5-f 

Xy^>2f&fr3 2:£fc.l;oX, C©K^*K2 0CO 
Xy^>i'&fT'5. SKDRL *<0KS)»6 0 0 0 A&£> 4? 
**-f Mi l 5<Z>flra»C:feV>Xli* ^OSS^^InlCO^^ 

«fta*iii<oiiW6 o o o Aoz.t) <om2m 

LteZW, Xy9 t >yftaftTVi<i:, ^»2 1X3* 

£<D«L **-f h«BB«T»«»ft;a*il 1 4 ftMttfT 

I^f^l/TLSK V"X/HW>®«17, 1 

■>y*nfciajittaa*>ii 3©*»fc*v>xt>i«*«# 
ft-rsa*, ^©ssfcti o o o Aesrr&^cox, zo> 



45l>Xfcl> ®{fc3£*K2 0 7^1 (B) £»-TJt:3ttJ8. 
«fc»«<£nfc©X, ^»2 1T^tJ:^^T»ft 

[0 0 2 2] C5UX01 (C) l£?iVr<fc5fc, 

2 COS 2 511 3 0 0 0 AseSTj^it, iErCDffifci&ft; 

ffi l 5©iS£ ttftrtWIl 6fc-&»X#**) tC<fcoX 
3E*«^t««"C#*. ^UT7;^f«2 3, -2 4*V 

^MTFT)&W^ (HI (D) ) 
[0 0 2 3] £©2 3, 2 4li^DA/7M-^A^ 

V>£££X* MiV-X/P W>Sffit<omaWn 

[0 0 2 4] JlSUTSftbftiN^ir^HITFTtt, 
H&J£#©K*bS*2 2(D#«Ei:<J:-3T, -BflRaHS^ 

©x, y-x/K w>««o^— ha«OTK<T'b, 

[0 0 2 5] *fe*a««0*5«M«5fc»fr, 

y-f h^ffii 5©*mfc»«^xafc<fc^x#**n 

fc7;V5-i-AO|6« (Ala Os ) tKfcS* 

(s i 02 ) 22 iaww-&nxv>*©x, y-f hm« 

[0 0 2 6] GKIKM 2 ) 44mM®inumH 2 (' 

^•To 12 2 {C^T^^ViT. HliCjR-rfSWiHU 
t>OH ^J£M 1 ^V4TBH8Ufct>©t#K*ttttBI 
CTfc*. tf»7Xlffil l±tCX/^^^StCio 
T, K{b3S?RK$:2 0 0 0 A<0^2lO£&T£u 
^IRdXR'l 3^100 OA^jft^tc^X^CVD 
SKi^T/Jlltft-. *l/T6 0 0ft 2 4ttlB©»7 

--)uz&-DX#M>nmmmi atiaawba*, satt 

[0 0 2 7] T)W^X^AK«r6 0 0 0 A©J?£ 

o o o Amwmt&m 1 6 3»«»«anfc7;^x9A<z>- 
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(5) 

7 

Tv 0 2 (A) Oi5fe«ffiS^o ££>S. PMt 

**;w#i£S«i 8t^aB^-&M^iS"r^ fc*5. 

X/ F W 17,19 «gttfcSlt*. 

[o 028] mz, &itmmm2 o&6 o o oaoh^ io 

1 tm&fcJ}&lZ£Q3iy3 L >#$:ftfc^ 2 

[0 0 2 9] *#£i£ego«-&fc* ^S£09 1 

iSHft^«OK^3i*2 2CT>«£»3 0 0 0 A£lk<~? 
^Ctm^OT, V-X/HH>S«17/19 
£S«2 3/2 4tOa>^^ F<Z>SB2£II3!T££ 20 
£t>t£* V-VFW>W1 7/1 9©>—h«« 

£#T£*c ^2 5-C^$n^®»0^at^ Kftft 

h*s mmmi 6*>^tr) 1 boss, tr^ox 

[0 0 3 0] «jK0l3] ^KWt TPr'S^h 
T F T t&H— ^KJi&HttfclPilT^SWlwHf 
£ ^53 F 6h*T F Tt««H- 

£K «*ic;tf5x»«) ±fc»*sn*«j*a*»&hT 

[0 0 3 1] 0 3fc^t\fc5fc«^fcfcV>T* ®*gS» 

fc^wsit'snsTFTt'TfH i^st^n^^ft 

*«J|ft*. B*»»K:*^TMi:«n5TFTOl»tt 

*«>»tt»i*iitana:vi. -ent-^UT* wan 9^ 

[0032] a«w*«»iwa.H9-f 
*c», »W6nsTFT©»«^j»fta. HXffi&fctt 

tt£>n3TFTte, 5^*Jl^2a*5~2 0 /Am^^kf 
1 0 umil, £&*©*M**ttD 1 0 /imgST*5 
Ji22 F ?<< /1-0»«»fcHtt T F T fc*^' 
*fl!)^^*;i*ttBI*«»«>TFTi:|5|U 1 0 m 



4*69^6-3 4 9 8 5 5 

mgSTaboTfe. -€-<D^V*JM§tt:5 0 — 2 0 0 am 
fi?9Atf 1 5 0 MmSflTCfcO, SffliC^ir*^<H<Oj£V> 
TFTt^TV^. Ctllt ®*l:^ijt5tf 
BWtUfcP»«»^»*TFTlCJt«UT. 
5^/N*-[3KS#Kcfctt*TFTfc^ Jznm$:titr&& 

[0033] gi3 (b) icna.p?</t—ieiKa^ictt 

en^TFTCD±SSS:^*ro 0 3 (B)fc*V*T.' 
3 1/3 3HV-X/HW>S«t»D34/3 5** 

[0 0 3 4] mi6cD^5aH^-f/t-lsiK«:«!*"rSTF 

T\z&&£zti2>&#.&mm.'rz>it#>\z\*. ^**;wb 
3 7 ^je<*r^<aic* v— x/fk >ttfl$m&&t*& 

fift£{£«31**&£>K:3 4, 3 5T^WV-X/ 
HK>S«03>^^ hffi£3^*;WgJ&®*3 2£ 
(DERI 3 8 £/h * < -r*>&ifc> V-X/ F W>«* 3 
4, 3 5<7)->- hS^co^co^i£MT^^^ 

f^H^lC^D* CC0 3 8-C^$nSg8^<OR(»«2 0 m 

[0 0 3 5] *Z1T, .*XKMIZ*Vrtl*. V-X/F 

(2) n >^ ^ h*— )tf&&Q>fa<Dt£ffim&U^* 

(3) geS-&«lJcn>^^ h«£^ir*JW&ric«*£:CD 

Kffi#©TFTlCfy/ET*t>cDT&*o S;*:, 

[0 0 3 6] ***S«©ff«Xa©«ll*B4fc7Rr. 

TFTftSU *«*«H3aF9-Y/t— H»»«)TFT* 

42^1 0 0 0 AOiP$lCX^y^SJC<fcoT*KT 
^(C#S!S3i*K (4 3-4 8^$n5ffi^i 
^•T^) S^XVCVDSTMU 6 0 0S, 4 8 

^^TfRWKSHtJBfcWrtW*. 3-145T 
SSh-6I*BTFT<DiSttIt, 4 6-4 8-TSSn 

s^5aF7-r/N # -[eiKfflTFT <7)S»a as . 

[0 0 3 7] $ 6fc, ^ httftM&a:«Kft3a*K4 

0^ 1 0 0 0 Aoff^icx/l^^ST^JAU /X^-n 

50 *3&sixasin$n&7JW5n^ixKi*6-oooA©j»s 
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(6) 

9 

^fSTSo S^fcl&ffiKftXgfc^D, BfttfMlS 1, 
5 2 £2 0 0 OAOJSSfcJgjSrTfco *LT> P^t 
>aATSJlttC<t^T, 4 3, 4 5, 4 6. 4 8SN. 
SHfcU f^^WJ$S«4 4, 4 7£eES^Wi^ 
j£-T5o £5LT, 4 3, 4 5*H*fflTFTOy-X 
/HK>I^tlt«SU 4 6, 4 8«HDH9-f 

[0 0 3 8] COS, if-3fc£>IiSt, *SVi|4|R*V 

XoiUtlc y-*/ F W >ffi«©*£*Mtx©£fT io 

fe^, «6CIMba*|R5 1«6 0 0 0A©J**KX/^ 

LT, HBB£«OH*«TFT©JblB*U^ KOI 
t«v>, R i Etccfcsx-z^v^^ff^o 

CDia*flBTFT<Dy— X/FI^OIB*^^)^^^ 

a* s 8 1 i/T«*= Awttta^-r*. £ <d«*e«®ih 

SfflTFTOV-X/HK>tffi5 4, 5 5t, 0^ 

6v 5 7 t£H»K#*u -wenom^s 5 ^5 6 

tl5o #*!B«|eD»** 5 9 3 0 0 0 Agsir 

SSWSKTfc, HinF7-f/t-IalBfflTFT©»H& 

too3 9] mb\zm4^momm\ t y^(^—M^mT 

t£>*&lfl$tti&T?&S. 050A-A' CDBrM0#04 

(D) 0*fiJlC^-rTFT^»T^0fc«^-rSo 051: 
SV'iTB 4 t^JS-r^W^llS 4 fcjftT £pg«-c & 
So HSlC^T, 5 2T«TO#W hmaiS OODJ^ 

aaKfi-Wte^^-fey hy< h*«*»flfrsfca&<o , b 
<0TT**. *fcv S 8 ««lSHft»«©l8JH* <&ffc3£ 
3§) T&S. *LT, 5 0 2**04 (D) fcfc*?*«fc3 

\z. f««5 0TK»iat«nTViS^ir*^»|*« 

«4 7 t FW>*ftttV-^««4 80*JM»T* 

[oo4 0] cusses 4) ^niNa, #^xg«-tic 

N^t^HITFT (NTFT) £ P^^VST F T 
(PTFT) i:$ffiafl:MbfcC/TFT O >~f 

[0 0 4 1] «T04£JBV>T*^ffiWDC/TFTO> 



4$«l¥6-3 4 9 8 5 5 

10 

ffSxe^K^-TSo 3 
14, 04 (A) ©HUSfc^T, 
.£IWTFT, iWPTFTt*^. 

.MJOTFm 0 4 (D) ©^ic^-r^sfe*!^ 
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